The amount of Cs released from irradiated UO2 powder in a range of temperature between effectively to carry off the released Cs from the UO2 surface, as verified by observation of the characteristics of CsCl adsorption on UO2 and desorption therefrom. In addition, the amount of Cs released by knock-out during irradiation was measured. The chemical form of Cs adsorbed on the UO2 surface after release by knock-out, is considered to be elemental. The activation energy for Cs migration in UO2 is discussed, with account taken of the difference in behavior between single-crystals and poly-crystals.
INTRODUCTION
The behavior of non-gaseous fission products (F.P.) has been studied by many -workers using the methods of: During tempering, the tube was changed first apparent peak exists in each figure. The positions of these peaks agree between (b) and (c), but is different for (a). Figure 3(c) shows that CsCl on UO2 is desorbed at about 750°C. On the other hand, the Cs release amount corresponding to the peak area in Fig. 3(b) , is comparable with the amount of Cs released by knock-out. In the case of Fig. 3(b) , therefore, it is considered that the Cs adsorbed on the UO2 surface after release by knock-out has been retained on the UO2 surface until about whether, in the case of Fig.3 (b) , the peak represents an actual maximum in the release of Cs from the UO2 matrix itself. The difference in peak temperatures between (a) and (b) is discussed further on. The difference between Figs. 3(a) and (b) could be attributed to exposure to air. Now, if, in Fig. 3(a) , oxidation by air was undergone by the UO2, it should form oxychloride, which would then be removed under the present conditions, and the release of Cs should thus be larger than appearing in Fig. 3(b) . Now, Figs. 3(a) and (b) indicate a similar cumulative amount of release during tempering up to 1,000°C, which means that the UO2 was little affected by exposure to air.
Thus we are led to the conclusion that it is the Cs adsorbed on the UO2 surface that is responsible for the difference between Figs. 3(a) and (b). It then stands to reason to consider that, prior to air exposure, the Cs adsorbed on the UO2 surface after release by knock-out process is in a form that would be unstable in air, such as elemental, and that, after exposure to air, the Cs becomes oxide in form. Moreover, it can be assumed that the chlorination is affected by the interaction between UO2 and the oxidized Cs. surface, as illustrated in Fig. 7 , namely, (a) chlorination followed by desorption, (b) almost simultaneous chlorination and desorption, and (c) desorption followed by chlorination. The ratio of Cs adsorbed on the UO2 surface to the total Cs has been found upon measurement to be 1.6%(Sec. II-2). For calculating the amount of Cs released from the UO2 matrix, it is necessary to know which of the above processes has actually taken effect. We will examine this aspect. Under the conditions in question, the chlorination reaction is considered to be rapid so that it would not constitute the controlling factor of the whole desorption process, and this is substantiated by the coincidence of peak temperatures in Figs. 3(b) and (c). (Fig. 3(b) involves both process-chlorination and desorption, and Fig. 3(c) desorption only. ) Thus the process (c) envisaged above can be discarded from further consideration.
Next, if we assume the process (a) to have actually taken place, a simple calculation, given below, should suffice to establish the difference in amount of Cs between that directly released from the UO2 matrix and that previously released by the knock-out process and adsorbed on the UO2 surface. Since, in the process (a), the second step (desorption) is none other than the desorption step figuring in the experiment described in Sec. II-6, the real cumulative amount fr of Cs released from the UO2 matrix at a given temperature after the lapse of a given time, can be obtained as Fig. 9 , from which the activation energy is found to be 56.0 kcal/mol.
The values of activation energy calculated from the slopes of the individual lines are 58.2(0.4%), 56.0(0.6%), 57.1(0.8%), 56.5(1.0%), 55.1(1. 2%) and 53.0 kcal/mol (1.4%). The average value is 56.0 kcal/mol. plot of cumulative Cs release from UO2 matrix
